This study tested the efficacy of an intervention on end-of-life decision making for patients with advanced cancer.
INTRODUCTION
Do-not-resuscitate (DNR) orders are controversial in cancer care. Although some authors argue that resuscitation is not a patient's decision when medical treatment is futile, 1 guidelines require resuscitation of patients in the event of cardiopulmonary arrest, unless they have a DNR order. 2 Up to 67% of patients with terminal cancer who were admitted without a DNR order were administered cardiopulmonary rehabilitation (CPR), with less than 5% surviving the admission. 3 Research shows that DNR orders are typically made late in the illness trajectory 4, 5 and often close to a patient's death. [5] [6] [7] [8] One recent study found that DNR orders were made on average 2.1 to 2.8 days before death. 6, 7 Late DNR orders are associated with increased hospital costs 9 and patients receiving inappropriate life-sustaining treatments. 10 Indeed, research shows that terminally ill patients who receive mechanical ventilation are less likely to survive the admission. 11 Although there are differences in preferences for how and when these conversations occur, admission.
14 Patient-focused interventions have found that the provision of information, particularly in video form, can change preferences. 15, 16 Similarly, a randomized controlled trial found that provision of a question-prompt sheet encouraged patients to ask more prognostic questions about the end of life. 17 However, the effect of these interventions on actual DNR orders was not examined.
The aim of this study was to determine whether an intervention could facilitate earlier DNR orders. On the basis of evidence that patients prefer to avoid in-hospital deaths, 18 another primary outcome was the number of hospital deaths. We hypothesized that the intervention would (1) result in more DNR orders, placed earlier; (2) be associated with fewer in-hospital deaths; (3) improve knowledge about CPR; and (4) be free from additional psychological harm.
PATIENTS AND METHODS

Participants
Patients with advanced cancer were recruited from two Sydney hospitals between November 2004 and April 2006. Participants gave written, informed consent consistent with the approved protocol from the relevant ethics committees. Eligibility criteria included a diagnosis of metastatic cancer, no further curative treatment, estimated life expectancy of 3 to 12 months, awareness of prognosis, and English literacy. Caregivers were also asked to participate. One-hundred fifty-nine consecutive patients were approached. Of these, 120 consented (75%) and were randomly assigned after assessment. Fifty-five were allocated to intervention and 65 to the control group. Eighty-two participants completed post-treatment assessment (68%) and 64 completed follow-up (53%). The primary end points were collected regardless of whether participants completed postbaseline questionnaires. DNR data were available for 104 patients (87%) and place of death data for 89 patients (74%; Fig 1) .
Participants nominated 99 caregivers; 87 completed baseline assessment, 61 completed post-treatment assessment, and 49 completed follow-up.
Protocol
When participants volunteered, they (and their caregivers) were given self-report measures, which were either completed at the hospital or at home and mailed to the researchers. After assessment, participants were randomly assigned to intervention or control using a computer-generated random number sequence with a one-to-one allocation ratio. Randomization was concealed before assessment. Patients in the intervention group were contacted to organize the discussion. Measures were completed again at postassessment (3 weeks after study enrollment or postdiscussion) and 3 months later. Medical files were requested at the end of the trial, and a research assistant blind to randomization retrieved information about date and place of death and the documentation of DNR orders in relation to the date of death.
Intervention
The intervention consisted of a pamphlet and discussion with a psychologist (R.A.S.). The pamphlet was called "Living with Advanced Cancer" and contained five sections: "Communicating with the health care team," "Anticancer treatments," "Symptom management," "Psychological care," and "Planning for the future." The pamphlet was developed according to the CREDIBLE (Competently, Recently Updated, Evidence, Devoid of Conflicts of Interest, Balanced Presentation of Options, Efficacious) criteria 19 for patient decision aids. During the development phase, it was reviewed by patients, oncologists, and allied health professionals.
The discussion was based on a shared decision-making model. 20 The aim was to encourage patients to consider their preferences and values toward the end of life. The discussion was semistructured with four themes: (1) communicating with the doctor and family; (2) symptoms and their adverse effects; (3) psychological and palliative care; and (4) end-oflife decision making and planning. Questions about end-of-life decision making included: "Have you been able to talk to people in your life and settle unfinished business?" "Have you thought about how you would like to say goodbye?" "Have you been able to talk about your wishes in the event that you become more unwell?" "Have you thought about decisions like whether you would choose to be resuscitated?"
Primary Outcomes
The primary outcomes were the place of death (in hospital or not), whether a patient had a DNR order, and the number of days between the earliest DNR order documentation and death. These data were retrieved from medical files between July and September 2007. By September 2007, 11 patients (9%) were still alive, and five files could not be located. We searched patients' medical files, hospital and local hospice databases, and a database of death notices and obituaries, and we consulted physicians and clinical nurse consultants.
Secondary Outcomes
Depression and anxiety. The Hospital Anxiety and Depression Scale (HADS) 21 assesses anxiety and depression. There is good evidence for its reliability and validity in oncology. 22 Cronbach ␣ in this sample was 0.77 for anxiety and 0.80 for depression.
Caregiver burden. The Caregivers Reaction Assessment (CRA) 23 provides a measure of caregiver burden. It has five subscales: caregiver's selfesteem, family support, finances, disruption to schedule, and health. There is good evidence that the CRA has good validity and reliability in patients with metastatic cancer. 23 The Cronbach ␣ in this sample was 0.82. Process measures: knowledge. The knowledge questionnaire was adapted from Kerridge et al. 24 Patients indicate which, from a list of 10 procedures, are involved during CPR and estimate the success rates of CPR in different situations.
Patient Preferences
The Autonomy Preferences Index (API) 25 measures patients' preferences for involvement in medical decision making. The API was used to assess the baseline similarity between groups as well as between participants who remained in the study versus those who were lost to questionnaire follow-up.
Sample Size
We determined that a sample size of 54 participants per group would yield 80% power to detect a difference in the percentage of hospital deaths of 24%, assuming a 50% rate in the control group and a two-sided noncontinuity corrected 2 test with significance .05. Inflating this by 10% to allow for withdrawals, we aimed to recruit a total of 120 participants.
Statistical Analyses
We used 2 tests to compare the proportion of participants with a DNR order and the proportion of hospital deaths between the control and intervention groups. A t test was used to compare the logarithm of DNR timing relative to death. All continuous variables were analyzed with linear mixed models with fixed effects of group, time (categorically), and the interaction of group by time to test patterns of change over time. A random effect of participant was included to account for covariance due to the repeated measures. Maximum likelihood mixed models are more robust to missing data than many other approaches.
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Sensitivity Analyses
We assessed the robustness of our findings for the primary outcomes by using multiple imputation. The imputation model included treatment group, age, logarithm of DNR time relative to death, hospital death, DNR order, anxiety, depression, and knowledge. Fifty imputed data sets were created, analyzed, and combined using SAS Proc MI and MIAnalyze (SAS Institute, Cary, NC).
The per-protocol population was defined as those who received the intervention. We defined the intention-to-treat population as all patients who completed baseline assessments and were randomly assigned. Our strategy for intention to treat followed White et al. 27 We attempted to follow up all randomly assigned patients; we performed a main analysis using a plausible assumption about missing data, and we performed sensitivity analyses that accounted for all patients.
RESULTS
Baseline Characteristics
The groups were similar (Table 1) . Slightly more than half the patients were men, the mean age was 67 years, and the majority were married or in a de facto relationship. The majority were retired, and about half had completed a university degree or trade/technical training. The most common types of cancer were colorectal, lung, prostate, and breast. Most caregivers were female spouses. The groups were well matched at baseline, with no differences on demographic variables (Table 1) .
Participants who withdrew or died were older (P ϭ .03), preferred a more passive role in decision making (P ϭ .04), and were more depressed (P ϭ .001) than participants who remained in the study. Patients who received the intervention did so on average 310 days before their death.
Primary Analyses
Seventy-six participants (of 104) had DNR orders before death. For per-protocol analyses, 44 patients (76%) in the control group compared with 26 (68%) in the intervention group (95% CI, 11% to 36%; P ϭ .4) had DNR orders. DNR orders were placed 2.2 times earlier for the intervention group than the control group, which was significant (95% CI, 1.1 to 5.9; P ϭ .03; median, 27 v 12.5 days). The range for the intervention group was 1 to 159 days and for the control group was 1 to 350 days. The intention-to-treat results, however, did not reach significance (P ϭ .06; Table 2 ). 
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Again, in per-protocol analyses, patients who received the intervention were less likely to die in hospital (P ϭ .004). Nineteen percent of the intervention group died in hospital compared with 50% of the control group (95% CI, 11% to 50%). The intention-to-treat analyses were not significant (30% v 50%; P ϭ .056; Table 2 ).
Secondary Analyses
No significant differences in anxiety or depression among patients at either time point or in the pattern of change over time were observed. There was no sign of negative impacts of the intervention for caregivers. Indeed, there was a significant time ϫ intervention interaction for caregivers on the disruption to schedule subscale of the CRA, indicating benefit for the intervention group (P ϭ .05; Table 3 ). Intention-to-treat results were similar (not shown).
Knowledge
There was a significant group ϫ time interaction for patients' estimates of CPR success rates (P ϭ .01) indicating different patterns of change for the groups. Knowledge of CPR procedures was higher in the intervention group post-treatment (P ϭ .05 and at follow-up P ϭ .005), but the interaction was not significant (P ϭ .2; Table 4 ). Intention-to-treat results were similar (not shown).
DISCUSSION
The aim of this study was to test the efficacy of an intervention designed to facilitate end-of-life decision making for patients with metastatic cancer. Our primary hypothesis was that the intervention would result in more DNR orders, DNR orders placed earlier, and fewer in-hospital deaths. Two of these hypotheses were confirmed in the per-protocol analyses, although in intention-to-treat analyses, neither remained significant (P Յ .06). Nonetheless, those who received the intervention had DNR orders placed earlier than those in the control group. Participants in the control group were also more likely to die in hospital than those who received the intervention. There was no evidence of differences in the rates of DNR orders, possibly as a result of the greater likelihood of dying in hospital, where a DNR order was more relevant.
We also hypothesized that the intervention would be free from harm. This hypothesis was supported. There was no evidence of worse psychosocial functioning in the intervention group among patients or caregivers. In fact, for disruption to schedule, there seemed to be a benefit for caregivers of the patient taking part in the intervention. Finally, we hypothesized that the intervention would result in an increase in patients' knowledge of CPR. This hypothesis was partially supported. At post-treatment and follow-up, estimates of CPR success rates and knowledge of CPR procedures were improved in the intervention group, but the interaction of group by time was only significant for estimates of CPR success.
Nonetheless, there are some limitations that should be borne in mind. First, this study was commenced before mandatory registration of randomized trials and the protocol has not been published. Second, the attrition rate was high. Although the primary reason given for discontinuing in the study was illness and death, the profile of noncompleters indicates that many of them may have preferred not to discuss these topics. Patients who discontinued were older, more depressed, and desired less of a role in decision making compared with patients who completed their participation. We do not know whether the intervention would have been distressing to them. However, in routine practice, if offered a discussion of this nature, these patients are likely to decline. Hence it could be argued that in the case of this trial, the per-protocol analyses are more likely to reflect the outcomes of this intervention if applied in clinical settings.
A second limitation is the fact that the intervention was conducted by a single clinician. The discussions were well-received, and many patients spontaneously commented that it was helpful to discuss these issues. It may be that the skills of the individual or those specific to her training (as a psychologist) contributed to the intervention's success. Psychologists have specialized training to deal with difficult emotions, and it has been noted that dealing with difficult emotions is a barrier to end-of-life discussions. 28, 29 Evidence in the literature suggests that physicians do not feel sufficiently trained in communication 30 and interpersonal skills, 31 which are so crucial to conducting end-of-life discussions. Indeed, a recent study found that doctors had less positive attitudes about end-of-life discussions than nurses. 32 Many services, however, employ psychologists or other allied health professionals to provide support to palliative care patients. Hence, ideally, a psychological consultation on end of life issues could be offered to all patients. This is an important issue because research confirms that early referral to palliative services is associated with improved quality of life. 33 Unfortunately, we did not record referral to palliative care services, and future research should include such a focus.
It is also unclear whether the outcomes of this trial are attributable to the pamphlet or discussion. In Australia, 3% of hospitals offer a pamphlet on this subject. 34 We opted not to have a pamphlet-only condition, as in our pilot study patients became distressed when given the pamphlet to comment on without a discussion. Given the evidence that skilled communication is important in communicating about end-of-life issues, it seems likely that the discussion is a necessary component of the intervention. 35 However, the success of video aids in conveying this type of information leaves this open to debate. 15, 16 A high proportion of patients in both groups had DNR orders. The lack of difference may be due to the higher proportion of patients who died in hospital in the control group. Nonetheless, this study did show that this brief intervention resulted in DNR orders being placed earlier in the illness trajectory. We do not know the mechanisms through which this change occurred. However, from the content of the discussions, patients identified a number of barriers to discussion of end-of-life issues. It may be that the intervention encouraged patients to take the initiative to discuss these issues or facilitated them to be more receptive when end-of-life decision making was raised. 36 Notably, in both groups, the length of time that DNR orders were in place before death was lengthy (median, 27 v 12.5 days; P ϭ .03) compared with recent studies, [6] [7] [8] suggesting that oncologists in this study were used to addressing these issues. Nonetheless, because the research suggests that late DNR orders are associated with longer hospitalizations 8 and more unnecessary invasive procedures, 10 this single-session intervention could be an inexpensive method of facilitating end-of-life decision making.
In our analyses, the intervention was not associated with increased anxiety or depression. The fact that patients in the intervention were not made more anxious or depressed by the intervention is consistent with the literature showing that discussion of end-of-life topics is not harmful to patients. 37 In this study, there was an average of 10.3 months between patients receiving the intervention and their death. This suggests that, at least for patients who are aware of their prognosis, the provision of information and sensitive discussion does not adversely affect patients, and physicians need not be overly concerned that early discussions of end-of-life issues will affect patients negatively. It remains possible that some distressed participants may have withdrawn, and the analyses were likely to be under-powered for some variables. Furthermore, the fact that patients who were unaware of their prognosis were not invited into the study means that we cannot determine the effect of this intervention for those patients. Therefore, the conclusion that this intervention is free from harm should be treated cautiously. There were also no negative effects on caregivers. In fact, there appeared to be some benefits for the caregivers of patients who received the intervention for the "disruption to schedule" subscale of the CRA. Although the other measures of caregiver burden did not show any statistically significant differences between the groups, none of the results were in the direction of increased burden.
Although previous research has confirmed that advanced planning discussions 38 and the use of videos can change preferences, 15 ,16 previous studies have not yet documented a change in actual DNR outcomes. We could identify only one pilot study that had found that a systems-based intervention resulted in a higher proportion of DNR orders 15 and no studies that had found any intervention to affect the timing of DNR orders or place of death. It is exciting that a brief, single-session discussion, conducted on average 10 months before death, resulted in significant differences between those receiving it and the control group. Patients who received the intervention had DNR orders placed considerably earlier, were less likely to be hospitalized when they died, and had a more accurate understanding of the likely success of CPR, but were not more upset by the intervention, and neither were their caregivers. These findings suggest that early discussions with patients can facilitate end-of-life decision making. Importantly, given that deaths in hospital are not preferred by patients 18 and add to the cost of end-of-life care, 9,10 this intervention has potential benefits not only to patients, but also to health systems.
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